High quality planting material is the basis for good strawberry yields. The productivity of strawberry mother plants depends on many factors, but there is little published work on the effects of type and initial size of mother plants on the quality of daughter plants. In the presented study, strawberry mother plants (cultivar 'Elsanta') were grown in an unheated tunnel in plastic pots filled with peat-based substrate (5 dm 3 ). The aim of the study was to evaluate the influence of type (fresh-dug plants and frigo) and initial size (A and A+ plants) of strawberry mother plants on selected parameters of daughter plants (crown diameter, fresh and dry weight as well as number and area of leaves). The study was carried out in 2006 and 2007. Strawberry mother plants were planted in the second decade of April and daughter plants were detached in the second decade of August. All measurements were performed on the second daughter plant on the mother plant runner. Statistical analysis showed that type of mother plants had a significant effect on number of leaves in daughter plants. Daughter plants obtained from mother plants established from fresh-dug plants had the highest number of leaves. The initial size of mother plants significantly influenced the fresh and dry weight of daughter plants. Smaller mother plants ("A-size") produced daughter plants with higher fresh and dry weight. The results obtained in the second year of the study were affected by high incidence of powdery mildew.
INTRODUCTION
Results of many studies show that low quality of transplants is the main limiting factor of strawberry crops [1, 2] . A number of components have influenced strawberry yield, including type of planting material [3] [4] [5] , crown diameter [2, 6] , initial plant weight [3, 7, 8] , and number of leaves [9] .
New planting technologies, such as containerized (plug) plants which are grown from the rooted tips of runners (also called 'runner plants' or 'daughter plants') in cell-trays, have been developed for strawberry production and they are replacing traditional bare-root transplants [9] [10] [11] [12] [13] . The use of containerized plug transplants improves plant survival at planting [6] . They are also easier to plant, require less irrigation during crop establishment, and produce higher fruit yield [3, 6, 14] . According to H o c h m u t h et al. [3] , not only less water is required to establish plug strawberry plants than bare-root plants, but also they grow and form flowers more rapidly. Additionally, plants propagated from plugs give higher early fruit yield [15, 16] and also picking costs are reduced up to 40%, because more fruit can be harvested per unit time [9] .
Due to problems with soil-borne diseases, soilless nursery production of strawberry plants has gained popularity in some countries [9, 10] . Despite the importance of quality of young strawberry plants, there is little available information related to nursery techniques [17] . According to some researchers [10, 13, 18] , fresh or frigo mother plants can be used for the production of runner tips. Micropropagated plants are also used for this purpose [19] . Soilless nurseries are established in spring or autumn [9, 13] .
Productivity of strawberry mother plants depends on many factors, such as cultivar [18, 19] , cultivation conditions [18] , density of mother plants [12] , kind of substrate [11, 20] , and use of biostimulants [21, 22] .
Reports on the relation of type and size of mother plants with quality of runner plants (daughter plants) are scarce in the literature. The aim of the study was to evaluate the influence of type (fresh-dug plants and frigo) and initial size (A and A+ plants) of strawberry mother plants on selected parameters of daughter plants such as crown diameter, fresh and dry weight as well as number and area of leaves.
MATERIALS AND METHODS
The study consisted of two experiments which were conducted in an unheated plastic tunnel (6. The results were statistically evaluated by analysis of variance and comparison of means was done at P  0.05 with the Newman-Keuls test.
RESULTS
The selected parameters of strawberry daughter plants, such as crown diameter, fresh and dry weight as well as number and area of leaves, were measured to estimate the influence of type (fresh-dug plants and frigo) and initial size (A and A+ plants) of mother plants.
The results are presented in Tables 1-5 .
Based on statistical analysis of the results, the study found that the quality of mother plants had a significant effect on some parameters of strawberry runner plants.
The initial size of strawberry mother plants influenced significantly fresh and dry weight of daughter plants (Tables 1 and 2 ). Smaller mother plants ("Asize") produced daughter plants with higher fresh and dry weight. The fresh weight of daughter plants varied from 5.22 to 12.24 g (Table 1 ) and the dry weight from 1.15 to 2.61 g ( Table 2 ).
The type of mother plants significantly affected only the number of leaves in daughter plants (Table 4) . Mother plants established from fresh-dug plants produced daughter plants with a higher number of leaves (3.95) than mother plants established from frigo plants (3.61).
The crown diameter and leaf area of daughter plants were unaffected by the quality of mother plants. They ranged 7.3-8.8 mm and 141-273 cm 2 , respectively, as illustrated in Table 3 and Table 5 .
The results obtained in the second year of the study were affected by high incidence of powdery mildew. 
DISCUSSION
According to D ' A n n a and I a p i c h i n o [23] , the rooting of strawberry runner tips can be successfully accomplished by using tips located at different positions along the runner. The results of several studies show that there is no consistent significant effect of the runner plant order on strawberry fruit production [7, [23] [24] [25] [26] . In our study, secondary runner plants were used for the measurements.
There is a lack of information in the literature concerning the relation of type and initial size of strawberry mother plants with the quality of runner plants. On the basis of the obtained results it was found that the quality (type and initial size) of mother plants had a significant effect on some parameters of strawberry daughter plants. In contrast to these results, [13] the study did not find the type and initial size of strawberry mother plants to be correlated with the quality of daughter plants.
According to B i s h et al. [27, 28] , daughter plants with greater leaf development increased root growth during transplant propagation. In our study, the type of mother plants significantly influenced only the number of leaves in daughter plants. Daughter plants obtained from mother plants established from freshdug plants had the highest number of leaves.
In the present study, the initial size of mother plants significantly affected the fresh and dry weight of daughter plants. Smaller mother plants ("A-size") produced daughter plants with higher fresh and dry weight. In our study daughter plants varied in weight from 5.2 to 12.2 g. The average weight of a secondary daughter plant in the study conducted by Takeda et al. [7] was 6.7 g. These authors also proved that daughter plant weight declines with the increasing position of a runner plant on the runner. Their studies and other reports [14] showed a significant effect of daughter plant weight on plant yield. K e h o e et al. [29] demonstrated that the average fruit weight was higher from plants grown from large daughter plants. This is in contrary to the findings of J a n s e n [30] and L i e t e n [9] .
In the present study, the crown diameter of secondary daughter plants cv. 'Elsanta' ranged from 7.3 to 8.8 mm (Table 3) . This is similar to the findings of Szymajda et al. [18] who reported 9.6 mm for 'Camarosa' and 8.3 mm for 'Dukat'.
Daughter plants in our study had a leaf area of 140-273 cm 2 (Table 5 ). In the study conducted by Szymajda et al. [18] , the leaf area of secondary daughter plants was smaller. Comparing the cultivars 'Camarosa' and 'Dukat' grown in a plastic tunnel, these authors found their leaf area to be 100.2 cm 2 and 67.2 cm 2 , respectively. This can be explained by the results of Perez de Camacaro et al. [31] who reported that 'Elsanta' produced relatively large leaves.
According to Ż u r a w i c z [32] , 'Elsanta' is very susceptible to powdery mildew. In 2007 mother plants in all treatments were affected by this disease. The different results between the years of the study might be due to high incidence of this pathogen.
CONCLUSIONS
1. The type of mother plants affects the number of leaves in daughter plants. The highest number of leaves is observed for daughter plants produced by mother plants established from fresh-dug plants. 2 . The initial size of mother plants significantly influences the fresh and dry weight of daughter plants. Smaller mother plants ("A-size") produce daughter plants with higher fresh and dry weight.
